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Specification 

1 . Title of the invention: IC package 

2. Claims 

An IC package comprising a lead frame electrically connected with pads on an IC 
chip through metal bumps, a flexible substrate connected with said lead frame, a 
silicone resin coating the periphery of the aforementioned IC chip, and a mold 
resin coating the aforementioned silicone resin. 

3. Detailed description of the invention 
[Field of industrial utilization] 

This invention is related to an IC package, which has a structure that does not 
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distort the IC chip when sealing the IC chip. 
[Prior art] 

A cross-sectional structural diagram of a conventional IC package is indicated in 
Fig. 2. An IC chip 1 is affixed to a lead frame 6 by a die-attach material 8. 
Further, the pad on the semiconductor substrate and the lead frame are 
electrically connected by metal wires 7, and mold material 5 is formed to block 
out the external atmosphere from all these parts. 

[Problems to be solved by the invention] 

However, this kind of conventional package produces the following problems 
when packaging a semiconductor substrate using a piezoelectric substance such 
as silicon substrate. First, the IC chip is distorted through the die-attach material 
8 because of the difference in thermal expansion indices of the lead frame 2 and 
of the IC chip 1 . Second, when sealing the IC chip 1 with the mold material 5, the 
front and sides of the IC chip become distorted because of the difference in 
thermal expansion indices of the mold material 5 and of the IC chip 1 . If a 
magnetic conversion element such as a Hall element is integrated on the IC chip, 
Hall voltage may be detected by the magnetic field between output terminals of 
the Hall element, but an offset voltage is produced between the Hall voltage 
output terminals because of the previously described distortion of the IC chip by 
the package, and the characteristics change compared to what they were in the 
chip state. Indicated in Fig. 3 is one example of the fluctuations of Hall IC 
magnetic offset temperature characteristics when using phosphor bronze for the 
lead frame 6, a silver paste for die-attach material 8, and sealing the silicon chip 
with an epoxy resin. As can be seen in Fig 3, fluctuations of 200 gauss are 
produced between -40° C and +70° C. A magnetic offset within 200 to 250 gauss 
is required for Hall ICs, and the broad fluctuations of magnetic offset caused by 
the distortion described above must be eliminated. 

Thus, this invention offers an IC package that eliminates the defects of 
conventional packages, specifically, the fluctuations of the characteristics of, for 
example, a Hall IC caused by distortion received from packaging are eliminated, 
and the distortion of the IC chip when packaging the chip is eliminated. 

[Means to resolve the problems] 

In order to resolve the aforementioned problems, this invention is configured by 
installing the IC chip on the flexible substrate through leads, coating the IC chip 
with silicone resin, and coating around this with a molded resin, thereby reducing 
stress on the Hall IC. 

[Action] 
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When using an IC package configured as above, if the temperature fluctuates, 
the stress on the IC chip caused by the thermal expansion of the mold resin can 
be kept minimal because the silicone resin around the IC chip is not very hard, 
and thus the fluctuations of magnetic offset can be minimized. Moreover, the 
effect of stress from the flexible substrate is minimized because the IC chip only 
makes contact with the pads through the leads of the flexible substrate, and 
fluctuations of the magnetic offset can be minimized. 

[Embodiments] 

An embodiment of this invention will be explained in detail below using diagrams. 

In Fig. 1 the lead frame 3 is electrically conductive and is affixed to the flexible 
substrate 2 by bump bonding, etc. The IC chip is joined to the tips of the 
aforementioned lead frames 2. The area around this Hall IC 1 is coated with a 
silicone resin 4, and a mold material 5 coats the IC chip coated with this silicone 
resin 4. When the IC chip is attached to the flexible substrate 2 in this way and is 
coated with the silicone resin 4, the magnetic offset can be minimized because 
stress on the IC chip can be relieved. The temperature characteristics of the 
magnetic offset of this embodiment are indicated in Fig. 4. 

In this case, the IC chip was not distorted at all by the mold [resin], and the 
magnetic offset characteristics between -40° C and +80° C reflected only the 
temperature characteristics of the IC chip itself. 

[Effects of the invention] 

As explained above, this invention keeps the stress of the packaging on the IC 
chip to a minimum, and has the effect of greatly reducing the packaging distortion 
of a Hall element using a piezoelectric substance such as silicon as well as the 
effect of reducing the magnetic offset temperature characteristics. 

4. Brief description of the diagrams 

Fig. 1 is a cross-sectional diagram of a Hall IC package related to this invention. 
Fig. 2 is cross-sectional diagram of a conventional Hall IC package. Fig. 3 is a 
temperature characteristics chart of the magnetic offset of a conventional Hall IC 
package. Fig. 4 is a temperature characteristics chart of the magnetic offset of a 
Hall IC package of this invention. 

1 IC chip 

2 Flexible substrate 

3 Lead 

4 Silicone resin 

5 Mold resin 

6 Lead frame 
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7 Wire 
The end 

Applicant: Seiko Electronic Industries Co., Ltd. 
Representative, Tsutomu Mogami, Attorney 

Figure 1 

1 IC chip 

2 Flexible substrate 

3 Lead 

4 Silicone resin 

5 Mold resin 



Figure 2 

6 Lead frame 

7 Wire 

8 die-attach material 
Figure 3 

Magnetic offset 
Temperature 



Figure 4 
Magnetic offset 
Temperature 
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